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It estendecl over 970° of azimuth, and a t  10.15 p. IU. was very 
brilliant, with streamers reaching to the zenith. A t  Manches- 
ter, N. H., the display continued from T to 11 11. m. I t  cou- 
sisted of an arch of a bright yellow color, about loo in width, 
which extended from uorthwest over the iiortheru horizon aut1 
to altitude 30°. A t  8 p. ui. streamers and " merry dancers 7 7  

appeared, some of which shot up\rard to altiturltt GOo to 70'. 
The time of greatest brilliancy mas 9.15 to 10 1). m., when the 
arch had disappeared, and the  eutire northeru half of the sky 
was filled with beams aud streaniers of a bright Fellow and 
green, with wavy circles of color in the zenith. After 10 p. UI. 
the display began to fade. 

A t  Northfield, Vt., au auroral arch of a wliit8isli color, ex- 
tendiug from east to west and to :tltitnde Go, was observed 
.from 7.45 to 11 11. m. A brilliaut aurora was observed a t  Bos- 
ton, Mass., from 8 11. m. uutil miduight. I t  first appeared as 
a band of white light extending over 130° of' azimuth and to 
altitwle 40°. At  8.10 11. m. stre:tmers were observed begin- 
ning in the northeast and uioving westward; they were first 
risible below the arch, auil thence extended upward and 
throneh it. From 10 to 11 11. 111. brilliaut streamers and wares 

to an arch of altitude about 30°, was  observed from 8 to 11.45 
1). in. 

A t  Fort Assinahoiue, Mont., an anrora cousisting of lumi- 
iioiis bealiis of a pitle gellorn and reddish color rising to the 
zenith appeared 9 1). 111. A t  9.30 1'. IU. the display consisted 
of 3 arches, the upper oue of which extended across the sky 
from west to east, and a t  9.40 1). 111. t h e  arches assumed a ser- 
peutiue shape, with beams of light. At 10.10 1). IU., the 
arches were about 40° altitnde aud appeared as a brilliant 
cnrtaiu with a variety of colors. The display disappeared 
10.30 p. m. A t  Olympia, IQash., au aurora cousisting of 3 
streamers of a rosy color reachiug altitude 30° to 40°, and 
shorter streanierH ou either side, was observed 9.10 p. IU. The 
display was  List seeu 11.15 1). m. 

Ou the 38th an :tLlrOri% was observed a t  Detroit, Mich., in 
the early moruiiig. It mas first seen at, 5.20 a. m., wheu it 
extended from uorthwest to uortheast and to altitude about 
Soo. I t  was it deep crimson color near the base, and rested 
on ii bank of  tlark cloud.:; bro:id shafts of light rose to the 
zeuitli : the red color a t  the base faded iuto vellom aud fiuallv 
assnme(1 a greeuish tinge as tlie (1isplag wine(1; auc1 at7.30 

of li&t flashed from the Gorizou to the zeuit,h. At Woods ~ a. UI.  (75th 1iieridi;tu time) t h e  aurora t1isai~l)eared. 
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defined white light, exiencliug from eilst to west, and rising in t,he nort,hern sky a t  Bed Wing, Miuu. '6 Merry dancers ' 7  

toward the zeuith. It iucreased iu brilliancy, wit,h vertical 
bars of rose color. Later, waves of light moved bnck and 
forth and rose nearly to t8he aeuith. The display begau to fade 
10.40 p. m. At New Hareu,  Conu., t'he aurora8 begau 7.45 1). m. 
o a  o h o i i r l  nf licrlit o lmnt 90 in mirlth ox- te i rr l i r i rr  neor %lo nf 

appeared and fiually formed iuto 4 distinct columns, which 
rose gradiidlg to the zenith a t  5.20 i1. m. The display dis- 
appeared 5.45 a. m. Ou this date a brillinut mrora,, extend- 
i n g  from looo to 350° of azimuth, wits observed from 2 to 7 a. 

~~IJIII cut: itrtiu a- LU au- wwai-us tme zeuiliu. i u t :  ~ , ~ i i i t :  UI  gIeitt.- pem 101- w v e i i t i  WGUUUS j iiuii i i ,b  ryltitiu u y e s  a urignr; purple 
est brilliancy was about 8.30 1). m. i arch was risible in t'he north. On the same date a brilliant 

At Oswego, N. Y., a11 arch of cliru light reachiug 30° alti- ~ aliror:~, eXteUdiUg from 175O to 935O of azimuth, was observed 
tude wa,s observed a t  6.40 p. m. A t  0.55 p. IU. the light was ' at Topeka, R~Lus., a t  6.30 a .  IU. Streamersof great brillia,ucy 
ayellowish white, with a rosy t int  in  the northwest. At 8.30 esteuded to altitude SOo to 35O The aurora had a.u apparent 
p. m. the arch extended to witshin about 5 O  of t,he zenith, with mot'ion from west to east, and faded with the adrsucing day- 
waves or flashes of light on t,he east and west sides and below 
the wch. The display was last) obaerred 13.45 it. m., Gth, as 
a dim arch of 16O to 20° alt,it,nde restsing 011 a very dark seg- 
ment. At South Cauisteo, N. Y., a light a11ror:t esteuded froiu 
nnvtlimnat t n  nnd-hnao t  ~ n t l  t n  ol t ih ir ln  9 K O  o t  Q 11 ~n T t  l\n- 

light,. 
THUNDERSTORMS. 

Descriptiou of the more severe thnuderstoru~s reported for 
the mouth is giveu under L 6  Local ~ t o r m s . ~ ~  
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gau to fade a t  8.50 i%Ud disappeared a t  I) 1). in. At Red 
Wing, Minu., an aurora was observed from 10 13. IU. until 
midnight; i t  was brightest, a t  11.40 p. IU.,  when "merry 
dancers 7 7  exteficlecl from 150' t80 SOOO azimuth, and rose to 
altitude about 25O. 

At Bismarck, N. Dali., au aurora, consistiug of bright, irrcg- 
ular beams, estendiug to altitude 40° to 5O0, was observed 
from 7.30 to 9.50 p. iu. At Fort  Buford, N. Dak., n brilliaut 
aurora cousistiug o f 9  streamers of a bluish color in the uorth- 
west, extending about 30° :tbore the horizon, was observed 
a t  8.15 1). m. A t  Y.45 13. m. a baud esteiitled from uorthwest 
to east with maug streamers, two of which werc in  the nortL- 
east sud nearly reached the zenith. A t  this time the color 
changed gradually to a rosy hue, which m a s  more prououucetl 
6 0 O  above the horizon. A t  11 p. m. the display begau to fade, 
and at 11.30 1). m. it had disibppeiired. At' Miles City, Mout., 
apa le  but plaiuly visible aurora coiisisting of a cliffwed l igh t  
without motiou, but with pale colnuins moving from the horiiou 
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Monntaius they mere reported in the greatebt number of states, 
11, ou the 1s t ;  in 7 ou the 3d ant1 6th ; in G ou the 4th aud 
13th ; iu 5 ou t h e  11th aud 13th j in 3 ou the 18th ; in 2 on the 
Otli, loth,  14th, lWi, 93th, and 30th ; aud in 1 ou the 3d, 7th, 
Sth, aud 31st. F o  thuuderstorms were reported on the 4th, 
15th to 17th, 30th to Sith,  and SGth to 39th. 

Eaht of the Rocky Mountains thnnderstorms were reported 
ou the greatest nnru1)er of dates, 10, iu Louisiaua; ou 7 in 
Misbissippi; ou G in Alabama and Florida; ou 5 in Georgia 
and Tesas;  ou 3 iu North Carolina nucl Tennessee; ou 2 in 
Kansas, Massachusetts, Missouri, New Yorli, Ohio, Peuusjl-  
vania, aucl South Caroliun j and on 1 in Ailiausas, Couuecticnt, 
Iowi~, Maryland, Nebraska, New Jersey, and Wisconsin. 

West of the Rocky Mountains thunderstorms were reportecl 
iu  Arizona on the Slst ,  and 38th to 30th j in Coloritdo on the 
30th; and in New Mexico on the XSth, 30th, aud 31st. I n  
states aud territories other than those named uo thnuderstorms 
were reported. 

MISCELLANEOUS PHENOMENA. 

MINERAL MATTER DEPOSITED WITH SNOW IN NORTHERN O f  January 8th over eg- 
INDIANA, JANUARY 8, 1893. 

Mr. Arthur Goss, of the Obemical Department of Pnrclue 
Universitr? La Fayette, Ind., furnishes the following a8 the 
result of a chemical analysis of a sample of (lark-colored miu- 
era1 matter iu  the form of fine powder received a t  the Uni- 
versity from Mr. N. W. Gnrmau, of ltolling Prairie, Ind., who 

'( Loss ou ignit'ion (.water and other volatile matter) .... 15.04 
Silica (SiOJ .................................................... 65.64 

Alnm iuiiim (Al,O,) 1 ......................................... 15.50 
Lime (CaO) ....................................................... 3 , l O  
Irou (Fe,O,). ........ 



Bureau, Jacksonville, director. 
GEORGIA. 

Te,n~eratltre.--nIasimlum, 76, a t  Quitmau, 13th; minimum. 9, at  I)iamond, 
7th; greatebt monthly range, 5.7, at hlillen; least monthly range, 32,  :it 
Elberton. 

IPe~~itatiois.--Grentest monthly, 12.59, at Canton; least inonthlx, 2.49, at 
Savannah. 

fvhd.-Prevailing directioti, northwest.-Park Jforrill, Locril Forerast 
Oficial, Weather Bureau, Atlanta, director. 

ILLINOIS. 
Teinperature.-The mean was S.7 below the normal of the last 17 yearb; 

maxiniuiu, 62. at  Cairo and ChJlcuIlII:L, 1st; miuimnnl, -2.5, at Philo, 1Bth 
and 20th. 

greatest monthly, 2.70, at M:tscolitah; least monthly, 0.80, a t  New Haven. 

Wireau, SprirqjfeU, director. 

A.ecipitntio?k.-The mean was 0.70 1)elow the normal of the litst 14 years; 

Ili'rrrl.-Prevailiug direction, northwe.it.--John Craig, Observer, Weather 

INDIANA. 

range, 42, at New Narkrt. 
A.si.i~~itcrtioir.-C~r~~itest monthly, f;.54, at Fallston; least monthly, 1.87, at 

Taiiejtci* t1. 
Wiirtl.-Prevailing direction. northwest.--l)r. William B. Clark, J o h w  

Hopkins Uiibiuersity, Baltimore. direr-tor: pl'qf'. Milton FVhitney, Maryland 
dy~iciclt io~nl College, secretary aid freauiocr; C. P. Cronk, Obseiver, Weather 
Burenit, iu charge. 

MICHIGAN. 
T~nq'eratcit~e.--The mean was 4.0 helow the iiormal of the last 16 years: 

maximum, 57, at Birch Run, 1st; niininium, -26, at Adrian, 20th; greatest 
iiioilthly range, SO, at Adrian; least monthly range, 40, at Charlwois. 

Precipilation.-The average was 0.12 beLiw the normal of the last If, years; 
greatest monthly. 7.10, at  Atlantic ; least monthly, 0.44, at 'Hillsdale. 

Ili',rtl.-Prt.vniling direction, southwezt.-E. A .  EUU~LS, Locctl Forecast 
Offii.ictf, If'em%er Buretrid, Detroit, director. 

MINNESOTA. 
Tenipe'.akire.--The mean nas slightly above the normal, escept in the north- 

eastern Iiart; mauimnm, 54, at Rfankatu, 2Bth: miniiiiom, -44, nt Crookston, 
1Sth; peatest  monthly range, 87, at Leech Lake and Mhiibigoshish: least 
n i i l n t 1 i I ~  range, 6:1, :tt Saint Paul and Sheldon. 


